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Calabi-Yau 4 1 5
5 1 generic Torelli
theorem [U2] 3
1 generic Torelli theorem
2
[Ml] 4
Calabi-Yau 1 $\psi\in \mathbb{C}\subset \mathbb{P}^{1}$
(1) $\{(x_{1}, \cdots, x_{5})\in \mathbb{P}^{(1,1,1,1,1)}|x_{1}^{5}+x_{2}^{5}+x_{3}^{5}+x_{4}^{5}+x_{5}^{5}-5\psi x_{1}x_{2}x_{3}x_{4}x_{5}=0\}$ ,
(2) $\{(x_{1}, \cdots, x_{5})\in \mathbb{P}^{(2,1,1,1,1)}|2x_{1}^{3}+x_{2}^{6}+x_{3}^{6}+x_{4}^{6}+x_{5}^{6}-6\psi x_{1}x_{2}x_{3}x_{4}x_{5}=0\}$ ,
(3) $\{(x_{1}, \cdots, x_{5})\in \mathbb{P}^{(4,1,1,1,1)}|4x_{1}^{2}+x_{2}^{8}+x_{3}^{8}+x_{4}^{8}+x_{5}^{8}-8\psi x_{1}x_{2}x_{3}x_{4}x_{5}=0\}$ ,
(4) $\{(x_{1}, \cdots, x_{5})\in \mathbb{P}^{(5,2,1,1,1)}|5x_{1}^{2}+2x_{2}^{5}+x_{3}^{10}+x_{4}^{10}+x_{5}^{10}-10\psi x_{1}x_{2}x_{3}x_{4}x_{5}=0\}$
$\mu_{k}$
$1\in \mathbb{C}$ $k$ (1), (2), (3), (4)
$(\mu_{5})^{3},$ $\mu_{3}\cross(\mu_{6})^{2},$ $(\mu_{8})^{3},$ $(\mu_{10})^{2}$
$\psi\in \mathbb{C}\subset \mathbb{P}^{1}$
(1), (2), (3), (4) 1 $(W_{\psi}^{i})_{\psi\in \mathbb{P}^{1}}(i=1,2,3,4)$
$\nu_{i}=\mu_{5},$ $\mu_{6},$ $\mu s,$ $\mu_{10}(i=1,2,3,4)$ $(W_{\psi}^{i})_{\psi\in \mathbb{P}^{1}}$
$\bullet$ $\psi\in\nu_{i}\subset \mathbb{C}\subset \mathbb{P}^{1}$
$W_{\psi}^{i}$ 2 1
$\bullet$ $W_{\infty}^{i}$
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$\bullet$ Hodge $h^{p,q}=1(p+q=3)$
$\alpha\in\nu_{i},$ $(x_{1}, \cdots, x_{5})\mapsto(x_{1}, \cdots, x_{4}, \alpha^{-1}x_{5})$ $W_{\psi}^{i}$ $W_{\alpha\psi}^{i}$
$\lambda=\psi^{5},$ $\psi^{6},$ $\psi^{8},$ $\psi^{10}(i=1,2,3,4)$
$(W_{\lambda}^{i})_{\lambda}$ – $((W_{\psi}^{i})_{\psi})/\nu_{i}$
$\downarrow$




Candelas, de la Ossa, Green, Parks [COGP] 3 $\grave$
3
3 Klemm, Theisen [KT]
Candelas 3
[M2, Appendix $C$] 3
$(W_{\lambda})_{\lambda}=(W_{\lambda}^{i})_{\lambda}(i=1,2,3,4)$ $\lambda$ 1 $b\in \mathbb{P}^{1}-\{0,1, \infty\}$
$H^{3}(W_{b}, \mathbb{Z})$ $\lambda=0,1,$ $\infty$
$i=1$
$A=(\begin{array}{llll}11 8 -5 05 -4 -3 120 15 -9 05 -5 -3 1\end{array}),$ $T=(\begin{array}{llll}1 0 0 00 1 0 -10 0 1 00 0 0 1\end{array}),$ $T_{\infty}=(\begin{array}{llll}-9 -3 5 00 1 0 0-20 -5 11 0-15 5 8 1\end{array})$ .
$i=2$
$A=(\begin{array}{llll}l 1 0 03 -3 -1 13 6 1 03 -4 -1 1\end{array}),$ $T=(\begin{array}{llll}1 0 0 00 1 0 -10 0 1 00 0 0 1\end{array}),$ $T_{\infty}=(\begin{array}{llll}1 -1 0 00 1 0 0-3 -3 1 0-6 4 1 1\end{array})$ .
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$i=3$
$A=(\begin{array}{llll}1 1 0 02 -3 -1 12 4 1 02 -4 -1 1\end{array}),$ $T=(\begin{array}{llll}1 0 0 00 1 0 -10 0 1 00 0 0 1\end{array}),$ $T_{\infty}=(\begin{array}{llll}1 -1 0 00 1 0 0-2 -2 1 0-4 4 1 1\end{array})$ .
$i=4$
$A=(\begin{array}{llll}1 1 -1 0-1 -2 0 10 -1 1 0-1 -3 0 1\end{array}),$ $T=(\begin{array}{llll}1 0 0 00 1 0 -10 0 1 00 0 0 1\end{array}),$ $T_{\infty}=(\begin{array}{llll}1 0 1 00 1 0 00 1 1 01 3 1 1\end{array})$ .
$A$ 5, 6, 8, 10 $(i=1,2,3,4)$ $(T-I)^{2}=0,$ $(T_{\infty}-I)^{3}\neq 0,$ $(T_{\infty})^{4}=0$
$I$
4
- log Hodge [KU]
$3$ Hodge $h^{p,q}=1(p+q=3, p, q\geq 0),$ $H_{0}=\oplus_{j=1}^{4}\mathbb{Z}e_{j}$
$\langle e_{3},$ $e_{1}\rangle_{0}=\langle e_{4},$ $e_{2}\rangle_{0}=1$ $D$ Hodge
$(W_{\lambda})_{\lambda}=(W_{\lambda}^{i})_{\lambda}(i=1,2,3,4)$ $\lambda$ 1 $b\in \mathbb{P}^{1}-\{0,1, \infty\}$
$H^{3}(W_{b}, \mathbb{Z})$ $H_{0}$ $\Gamma=$ Image $(\pi_{1}(\mathbb{P}^{1}-\{0,1, \infty\})arrow G_{\mathbb{Z}})$
$Gz=$ Aut($H_{0}$ , { , $\rangle_{0})$
Hodge $G_{\mathbb{Z}}$ $\Gamma$
$D_{\Sigma}$ $\Gamma\backslash D_{\Sigma}$ $\log$ manifold $\Gamma\backslash D_{\Sigma}$
$D$ Hodge $\Gamma$ $N_{1}=$
$\log T,$ $N_{\infty}=\log T_{\infty}\in$ End $(\mathbb{Q}\otimes H_{0}, \langle, \rangle_{0})$ $\langle$ , $\rangle_{0}$ $\mathbb{Q}$
$\mathbb{Q}\otimes H_{0}$ $0,$ $N_{1},$ $N_{\infty}$ weight filtration
Hodge Hodge
$0$ : $\bullet$ $\bullet$ $\bullet$ $\bullet$


















$\sigma_{1}=\mathbb{R}\geq 0^{N_{1}},$ $\sigma_{\infty}=\mathbb{R}\geq 0^{N_{\infty}}$ $\Xi=\{Ad(g)\sigma|\sigma=\{0\}, \sigma_{1}, \sigma_{\infty}, g\in\Gamma\}$
$\Gamma$ $\Xi$ strongly compatible $\circ$
$\bullet$ $\sigma\in\Xi,$ $g\in\Gamma$ Ad$(g)\in$
$\bullet$ $\sigma\in\Xi$ $\gamma\in\Gamma(\sigma)=\Gamma\cap\exp(\sigma)$ $\sigma=\mathbb{R}_{\geq 0}\log(\gamma)$ .
$D_{\Xi}=\{(\sigma,$ $Z)$ : $|\sigma\in\Xi,$ $Z\subset\check{D}\}$
$(\sigma, Z)$ $\mathbb{R}_{\geq 0}N=\sigma$ $F\in Z$
$Z=\exp(\mathbb{C}N)F,$ $NF^{p}\subset F^{p-1}(p\in \mathbb{Z}),$ $\exp(iyN)F\in D(y\gg 0)$
$D\simeq\{(\{0\}, F)|F\in D\}$ $D$ $D_{\Xi}$
$(\sigma, Z)\mapsto(Ad(g)\sigma, gZ)$ $\Gamma$ $D_{\Xi}$
$\Gamma\backslash D_{\Xi}$ $0\neq\sigma\in$ $\gamma$ $\Gamma(\sigma)$ $N=\log\gamma$
$E_{\sigma}=\{(q, F)\in \mathbb{C}\cross\check{D}$
$\exp(\mathbb{C}N)F.\sigma$
$\text{ _{}\grave{I}}\underline{g}\exp((2\pi i)^{-1}.\log(q)N)F\in D$
$(q=0$
$)(q\neq 0$$B\doteqdot)\}$




$M_{\mathbb{C}\cross\check{D}}=\{f\in \mathcal{O}_{\mathbb{C}\cross\check{D}}|f$ $(\mathbb{C}\cross\check{D})-(\{0\}\cross\check{D})$ $\}$ $E_{\sigma}$
$E_{\sigma}$ $U$ :
$Y$ $f(Y)\subset E_{\sigma}$ $f$ : $Yarrow \mathbb{C}\cross\check{D}$
$f^{-1}(U)$ $Y$
( $\mathbb{C}\cross$ D )
$E_{\sigma^{c}}arrow \mathbb{C}\cross\check{D}$
$E_{\sigma}$ $\mathcal{O}_{E_{\sigma}}$ $\log$ $M_{E_{\sigma}}$
$E_{\sigma}arrow\Gamma(\sigma)^{gp}\backslash D_{\sigma}:(q, F)\mapsto\{\begin{array}{ll}\exp((2\pi i)^{-1}\log(q)N)Fmod \Gamma(\sigma)^{gp} (q\neq 0 \text{ } )(\sigma, \exp(\mathbb{C}N)F)mod \Gamma(\sigma)^{gp} (q=0 \text{ } )\end{array}$
$\Gamma(\sigma)^{gp}$ $\Gamma(\sigma)$ $\Gamma$ $D_{\sigma}$ $\{0\}$ $\sigma$
$\Gamma(\sigma)^{gp}\backslash D_{\sigma}$
$\mathcal{O}_{\Gamma(\sigma)^{gp}\backslash D_{\sigma}}$
$\log$ $M_{\Gamma(\sigma)^{gp}\backslash D_{\sigma}}$ $\Gamma(\sigma)^{gp}\backslash D_{\sigma}$ $\Gamma\backslash D_{\Xi}$ $\sigma\in\Xi$
$\pi_{\sigma}$ : $E_{\sigma}arrow\Gamma(\sigma)^{gp}\backslash D_{\sigma}arrow\Gamma\backslash D_{\Xi}$
$\Gamma\backslash D_{\Xi}$ $U$
$o_{r\backslash D_{\Xi}}(U)=$ $\{$ $f$ : $Uarrow \mathbb{C}|$ $\sigma$ $f\circ\pi_{\sigma}\in \mathcal{O}_{E_{\sigma}}(\pi_{\sigma}^{-1}(U))\}$ ,
$M_{\Gamma\backslash D_{\Xi}}(U)=$ $\{$ $f$ : $Uarrow \mathbb{C}|$ $\sigma$ $f\circ\pi_{\sigma}\in M_{E_{\sigma}}(\pi_{\sigma}^{-1}(U))\}$
$\Gamma\backslash D_{\Xi}$ $\log$ $\Gamma(\sigma)^{gp}\backslash D_{\sigma}$ , r $\backslash$D
$\Gamma(\sigma)^{gp}\backslash D_{\sigma}$ $\log$ manifold $\log$ manifold
$\log$ [KU, Definition 3.5.7.]
$\Gamma$ neat ( $\Gamma$ $\mathbb{C}^{\cross}$
torsion free) $\Gamma\backslash D_{\Xi}$ $\log$ manifold $\Gamma(\sigma)^{gp}\backslash D_{\sigma}$ $\Gamma\backslash D_{\Xi}$
$\log$ manifold $\Gamma$ neat $\Gamma$ $A$
$Q\in(\Gamma(\sigma)^{gp}\backslash D_{\sigma})-(\Gamma(\sigma)^{gp}\backslash D)$
$Q$ $V\subset\Gamma(\sigma)^{gp}\backslash D_{\sigma}$ $\Gamma$ $(\sigma$ $)$ gp $\backslash$D$\sigmaarrow\Gamma\backslash$ D $V$
$\rho$ : $Varrow\Gamma\backslash D_{\Xi}$ $V$ $\rho(V)$ $\log$
$\Gamma\backslash D$ $\Gamma\backslash D_{\Xi}$ 1 $\mathbb{P}^{1}-\{0,1, \infty\}arrow\Gamma\backslash D$ $\mathbb{P}^{1}$
$\mathbb{P}^{1}$
$\{$ 1, $\infty\}$
Iog $\triangle 0,$ $\triangle_{1},$ $\Delta_{\infty}\subset \mathbb{P}^{1}$ $0,1,$ $\infty\in \mathbb{P}^{1}$
$\lambda=0$
$\triangle 0$
$\triangle_{0}arrow\Gamma\backslash D$ [KU, Corollary 4.3.3.] $\triangle_{1},$ $\triangle_{\infty}$
$\log$ $\triangle_{1}arrow\Gamma(\sigma)^{gp}\backslash D_{\sigma_{1}}arrow\Gamma\backslash D_{\Xi},$ $\Delta_{1}arrow$
$\Gamma(\sigma)^{gp}\backslash D_{\sigma_{\infty}}arrow\Gamma\backslash D_{\Xi}$ 3 $\log$
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$\varphi$ : $\mathbb{P}^{1}arrow\Gamma\backslash D_{\Xi}$ $[KU, 344. (i)]$ Schmid
$\varphi(0)\in\Gamma\backslash D$ ,
$\varphi(1)=$ ( $\sigma_{1}$ mod F),
$\varphi$
$(\infty$ $)=$ $(\sigma\infty$ $mod \Gamma)$
[Ul] $\varphi$
$X=\Gamma\backslash D_{\Xi}$ $P_{1}=1,$ $P_{\infty}=\infty\in \mathbb{P}^{1}$ $Q_{1}=\varphi(P_{1}),$ $Q_{\infty}=\varphi(P_{\infty})\in X$
$\varphi^{-1}(Q_{\lambda})=\{P_{\lambda}\}$ $(\lambda=1, \infty)$
5
$(W_{\lambda}^{i})_{\lambda}(i=2,3,4)$ generic Torelli theorem $(W_{\lambda}^{1})_{\lambda}$
[U2] 3
$i=2,3,4$ $\varphi$ $\varphi(\mathbb{P}^{1})$
fs $\log$ $P_{1}$ $Q_{1}$ $(W_{\lambda}^{1})_{\lambda}$ [U2, \S 4]





$N$ $\lambda=\infty$ $\beta^{1},$ $\beta^{2},$ $\alpha_{1},$ $\alpha_{2}$ 3
$H_{0}$
$i=2,3,4$ $H_{0}$ $g_{3},$ $g_{2},$ $g_{1}$ , go $N$
$i=2$
$(N(g_{3}), N(g_{2}), N(g_{1}), N(g_{0}))=(g_{3}, g_{2}, g_{1}, g_{0})(\begin{array}{llll}0 -1 0 00 0 0 0-3 -9/2 0 0-9/2 7/2 1 0\end{array})$ .
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$i=3$
$(N(g_{3}), N(g_{2}), N(g_{1}), N(go))=(g_{3}, g_{2}, g_{1}, go)$ $(\begin{array}{llll}0 -1 0 00 0 0 0-2 -3 0 0-3 11/3 1 0\end{array})$ .
$i=4$
$(N(g_{3}),$ $N(g_{2}),$ $N(g_{1}),$ $N(g_{0}))=(g_{3}, g_{2}, g_{1}, g_{0})(\begin{array}{llll}0 -1 0 00 0 0 0-1 -1/2 0 0-1/2 17/6 1 0\end{array})$ .
$g_{3},$ $g_{2},$ $g_{1},$ $g_{0}$
$i=2,3$ $\grave$ $g_{3}=\beta^{1},$ $g_{2}=\beta^{2},$ $g_{1}=\alpha_{1},$ $go=\alpha_{2}$ .
$i=4$ $g_{3}=-\alpha_{1},$ $g_{2}=\beta^{2},$ $g_{1}=\beta^{1},$ $go=\alpha_{2}$ .
$\tilde{q}$ $P_{\infty}$ $U\subset \mathbb{P}^{1}$ $z=(2\pi i)^{-1}\log\tilde{q}$ $U-\{P_{\infty}\}$
$\exp(-zN)g_{1}=g_{1}-zg_{0}$ 1 $\omega(\tilde{q})$ $\mathcal{O}_{\mathbb{P}^{1}}$
$F^{3}$ $\omega(\tilde{q})=\sum_{j}^{3_{=0}}b_{j}(\tilde{q})gj$ $t=b_{3}(\tilde{q})/b_{2}(\tilde{q})$
$t= \frac{\langle g_{1},\omega(\tilde{q})\rangle_{0}}{\langle g_{0},\omega(\tilde{q})\rangle_{0}}$
$= \frac{\langle\exp(-zN)g_{1},\omega(\tilde{q})\rangle_{0}+z\langle g_{0},\omega(\tilde{q})\rangle_{0}}{\langle g_{0},\omega(\tilde{q})\rangle_{0}}$
$=z+$ ( $\tilde{q}$ 1 )
$q=e^{2\pi it}$
$u\in \mathcal{O}_{\mathbb{P}^{1},P_{\infty}}^{\cross}$ $q=u\tilde{q}$ $V\subset X=$
$\Gamma\backslash D_{\Xi}$ $Q_{\infty}$ $\mathbb{C}$ $\{0\}$ $\log$ fs $\log$
$Uarrow Varrow \mathbb{C}$ , $\tilde{q}\mapsto q=e^{2\pi i(b_{3}/b_{2})}(=u\tilde{q})$
$\log$ $(M_{\mathbb{P}^{1}}/\mathcal{O}_{\mathbb{P}^{1}}^{\cross})_{P_{\infty}}arrow(Mx/\mathcal{O}_{X}^{\cross})_{Q_{\infty}}arrow(Mc/\mathcal{O}_{\mathbb{C}}^{\cross})_{0}$
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